Bullying and health-related quality of life in children and adolescent Mexican students "Bullying" e qualidade de vida relacionada com a saúde de crianças e adolescentes escolares mexicanos 
Introduction
Bullying is a distinct type of aggressive conduct that seeks to cause damage or discomfort to another person and is characterized by being intentional, repetitive, and in which there is an imbalance of power 1 . In Mexico bullying is a major public health problem. According to the Organization for Economic Cooperation and Development (OECD), in 2013, in primary schools in Mexico verbal abuse was present in 8.3% and physical abuse in 5.7% of schools. At the middle school level verbal abuse was present in 29.5% and physical in 10.8% of schools. At the high school level verbal abuse was present in 5.8% and physical abuse in 1.4% of schools. It is noteworthy that comparing abuse in middle and high schools across all countries in the study, Mexico is ranked first in physical and second in verbal abuse 2, 3 . Among European and North-American countries, bullying has been observed in male adolescents more than in female adolescents, and as age increases, physical aggression shifts to verbal harassment 4 . Bullying has negative social and psychological consequences for children and adolescents [5] [6] [7] [8] [9] [10] and is a risk factor for health related quality of life (HRQoL) which refers to the "physical and mental health perceived individually or in groups over time" 11 . The relationship between bullying and perceived lower HRQoL was first studied in Australian students, who had been victims of bullying, perceived a lower HRQoL 12 . In a later study of 11 European countries 13 being a victim of bullying was associated with sadness and emotional instability measured by KIDSCREEN 52. It has also been observed that the support of peers and teachers influences the relationship between being a victim of bullying and satisfaction in life 14 . In Sweden 15 victims of bullying reported lower energy and vitality, limitations in physical activities and scored lower in psychological wellbeing compared to those that had not been bullied. This Swedish study also found the number of affected HRQoL domains was greater among those who were harassed and in those of greater age. Lastly, in Norway 16 , it was found that bullying explained 2.6% of the HRQoL measured with KIDSCREEN-10.
Another variable associated with HRQoL is self-perception of health 17 ; with perception of health worsening in children 12 years and older 18 . Also having a disability was associated with a lower score in the physical domain of quality of life 19 which worsens with age 20 . In clinical populations, body image has been associated with HRQoL in women 21 and men 22 . In school-aged populations body image, a variable related with self-perception, along with bullying, have been associated with lower HRQoL scores 16 . Females perceive a lower HRQoL to males in the dimensions of physical and emotional well-being and in their relationship with their parents 18 . In general, it has been observed that quality of life is lower at lower socioeconomic levels 23 . The purpose of our study was to analyze the association between being a victim of bullying and lower HRQoL in school age Mexican children and adolescents. This study considered the effects that bullying could have on HRQoL, independent from other factors, such as perceived heath, self-perception, disability, gender, age and socio-economic level.
Methods
An observational, cross-sectional study was carried out with students from elementary, middle and high schools in mid-sized cities (50000 to 1 million inhabitants approx.), small cities (15000 up to 50000) and mixed and rural localities (less than 15,000) from the south-central region of the state of Jalisco, Mexico, during years 2011 and 2012.
A non-probabilistic convenience sample was administered to employ an on-line questionnaire. Participating schools were required to have computer equipment and Internet connection. It was necessary to have support from the administrative authorities at these schools to distribute informed consent to parents. Students who were present the day of the administration of the questionnaire were those who participated in the study.
Participants
The sampling frame was comprised of students between 8 and 18 years of age attending fifth or sixth grade from five elementary schools and any grade from seven middle schools and ten high schools. An online, self-administered questionnaire was completed by all the students who were present on the day of the survey administration with parental consent (2735). Data from students who failed to answer all the questions about HRQoL or bullying (261) or any co-variables (249) were not included in the analysis, which respectively represents 9.5% and 9.1% of the total evaluated students. From 7413 matricu-lated students, a total of 2225 student questionnaires (30%) were evaluated in the study.
Instruments
Aside from sociodemographic information, the KIDSCREEN-52 item version instrument was used 24 adapted for use in different countries 25 . The Mexican version was adapted by The KIDSCREEN Group in May of 2011 and its psychometric properties verified 26 . From this instrument, the ten item KIDSCREEN-10 27,28 was developed, and its' reliability and validity 29 has been established, as well as the bullying and self-perception domains from the 52 item version, plus, the information on perceived health and disability that the instrument collects.
Victims of bullying
The KIDSCREEN social acceptance domain was used as the outcome variable 27, 28 . This scale considers bullying behavior as when other student or group of students say or do nasty and unpleasant things to each other and this behavior is repeated 25 . This scale was utilized in two previous studies 13, 30 . The response options are on a 5 point Likerttype scale (never, hardly ever, sometimes, almost always, always). The three items are summed and weighed according to international data. The recall period was one week. European studies have reported that the scale has adequate validity and internal consistency [31] [32] [33] . In this study, the scale had a Cronbach's α of .71 already stated above.
To facilitate interpretation of the scores, the KIDSCREEN around 'social acceptance' domain but not earlier suggest be consistent was transformed to T-scores with a scale mean of 50 and a standard deviation (SD) of 10. When scaling, the student's score (range: 1-5) was subtracted from the average of the European international group and divided by the SD. For example:{([individual score on bullying -average of the reference group on bullying] /SD of the reference group) x 10 + 50} 24 . Low scores indicate a greater perception of being a victim of bullying. A categorical variable was created and dichotomized using the SD as a cut-off point according to suggestions from previous studies 13 and " victim of bullying" was coded as: no = 0 and yes = 1.
Health-related Quality of Life
The validated KIDSCREEN-10 instrument was used to evaluate the HRQoL 29 . For this study, Cronbach's α was .82, above the standard of .70 for groups 34 . The instrument included ten items: The instrument uses a 5-point Likert-type scale with response options from never to always. The recall period is the past week. The HRQoL variable was dichotomized using the first decile as the cut-off point as in previous reports 29 . For purposes of data interpretation, the HRQL variable was coded as: better HRQoL= 0 and lower HRQoL = 1.
Perceived health. Perceived health was measured using the question from the KID-SCREEN-52 questionnaire 27, 28 : In general, how would you say your health is? This question has been used to measure health in previous studies 18 . The response options were on a 5-point Likert-type scale (from excellent to poor) and was coded as good/very good/excellent = 0 and poor/fair = 1.
Disability. Disability was evaluated with the question from the KIDSCREEN-52 questionnaire 27, 28 Do you have a chronic disability, illness or medical situation? The 5-point Likert scale was coded as: no = 0, yes = 1.
Self-perception. The self-perception domain from the KIDSCREEN-52 questionnaire 27, 28 examines self-perception and includes whether bodily appearance is seen positive or negatively. The body image domain explores how sure and satisfied one feels with oneself and self-appearance 25 . The answer options are on a 5 point Likerttype Scale (from never to always). A higher score indicates a better self-perception. A Cronbach's α of .70 for the scale was calculated in this study. The variable self-perception was dichotomized using 1 SD below the median as the cut-off, applying a stricter cut-off than the standard of one-half deviation suggested 24 . The variable was coded as high = 0 and low =, 1. The self-perception scale was used due to its similarity with body image used in a previous study 16 . Gender was coded as male = 0, female = 1. Exact age was obtained and coded as: 8-11 years = 0 and 12-18 years = 1.
Socioeconomic level was calculated from parent's educational level and type of work and was classified as low, medium and high 35 . The variable was coded as: medium and high class = 0, and low = 1.
Procedure
After receiving permission from school authorities, parental consent was obtained. Psychology students in an advanced research course were trained about concepts of quality of life, instruments characteristics, administration procedures, and how to handle questions arising during administration. On the day of the survey, the trained students were assisted by teachers at each school and study participants were provided access to the computer room of their school. Students completed the self-administered, online questionnaire which required approximately 30 minutes to complete. During the survey administration, trained staff gave support to participants as needed.
Ethics
The Project was approved by the Bioethical Committee from the south campus (CUSUR) of University of Guadalajara, and carried out according to the principles of the Declaration of Helsinki on the International Ethical Standards for Biomedical Research on Human Beings. This research project was considered of "minimal risk" according to the General Health Law of Mexico. Once authorization was obtained from school authorities to carry out the research, written consent was asked of parents. The students were informed of the project and were told that their participation was voluntary and that the data would be handled confidentially and anonymously. Before beginning the questionnaire, informed assent was obtained from the students.
Data analysis
Descriptive statistics were carried out with means, standard deviations, medians, percentiles and percentages. To analyze the percentage differences a chi-squared test or Fisher's exact was used. HRQoL did not have a normal distribution. The bullying variable was dichotomized using one standard deviation as coded in accordance with previous studies 13 and coded: no = 0 and yes = 1. To analyze the relationship between victims of bullying and HRQoL both a simple and multiple logistic regressions were used and odds ratios (OR) and 95% confidence intervals (CI 95%) were obtained. Interactions and confounding effects with the victims of bullying variable were verified with each of the covariates: perceived health, disability, negative self-perception, gender, age and socioeconomic level. Multiple logistic regression models were carried out with the backward elimination method. Categorical variables were coded and entered as 1 when the condition was the worst and 0 if the situation was better. For example, the code 1 signified being a victim of bullying, having a lower HRQoL or having fair/poor health. Multicollinearity was valued with the variance of inflation factor (considering 10 acceptable) and acceptable (considering less than 0.1 as a serious problem and 0.2 as a potential problem). A Hosmer-Lemeshow test was used to evaluate goodness-of-fit. The value p < 0.05 was considered as statistically significant. The statistic software SPSS V20 (SPSS Inc., Chicago, IL, USA) was used to conduct the analysis.
Results
Participants in the study were 248 children 8 to 11 years of age (11.1%) and 1977 (88.9%) students old 12 to 18 years. All students were from 22 schools in the state of Jalisco, 50% were from mid-sized cities, 31.8% from small cities and 18% from towns. The total number of students by school (S) were as follows: S1 (N = 67), S2 (N = 442), S3 (N = 390), S4 (N = 164), S5 (N = 282), S6 (N = 254), S7 (N = 177), S8 (N = 1117), S9 (N = 1218), S10 (N = 450), S11 (N = 142), S12 (N = 344), S13 (N = 357), S14 (N = 132), S15 (N = 1852), S16 (N = 363), S17 (N = 766), S18 (N = 632), S19 (N = 488), S20 (N = 410), S21 (N = 502), S22 (459). The student participants with complete data were 52.9% females and 47.1% males; 11.2% were between 8 and 11 years, 41.4% 12 to 15 years, and 47.4% 16 to 18 years of age.
Seventeen percent (17.3%) of students were victims of bullying. The majority of students perceived their health as good or very good and had a high score of self-perception, 7.4% reported some disability; with similar male and female propor-tions. AThe predominant age was 12 to 18 years and medium socioeconomic strata (Table 1) .
In the bivariate analysis (Table 1) , being a victim of bullying increased the risk of having lower HRQoL by 2.5 times, and increased the risk by 4.3 times of the perception of having fair to poor health. In females the possibility of a lower HRQoL increased by 1.6 to 1.9 times in adolescents ages 12 to 18. The remainder of the covariates did not demonstrate statistical significance.
In the multivariate analysis (Table 2 ) being a victim of bullying significantly increased the risk of having a lower HRQoL by 2.3 times, perception of having fair to poor health increased by 3.5 times, and for females the risk was increased by 1.5 times. The Hosmer-Lemeshow test did not show significant differences in the expected and observed values, indicating an adequate adjustment in the model.
According to the R 2 values, the model explains 4% and 9% of the variance, respectively, for those corresponding to Cox and Snell or Nagelkerke. Collinearity was not present: tolerance 0.98 VIF = 1.02.
Discussion
The main result of the study indicates that being a victim of bullying increased the possibility of having lower HRQoL in a model that also included perceived health, gender and age. In Mexico this relationship has not been studied before and it is important to examine how being a victim of bullying is related to the general aspects of student life.
Prevalence of bullying
The overall prevalence of victims of bullying was 17.3% which is lower than for Mexican students from elementary 36 and similar to middle schools [36] [37] [38] and within range found in European studies (11.7% to 29.6%) 13 , using the KINDL-10 instrument.
Differences between countries in the prevalence of victims of bullying have also been found in studies. It has been argued that these differences may be attributed to cultural and social differences and distinct implementation of policies and programs related to bullying prevention 4 . OR, odds ratio; CI, confidence interval. HRQoL: Health-Related Quality of life, -cutoff point corresponds to the first decile (0 = higher HRQoL: T score ≥ 36.5, 1 = lower HRQoL: score T < 36.5). * p < 0.05, ** p < 0.01 y *** p < 0.001.
Relation between being a victim of bullying and HRQoL
Adolescents that experience bullying scored lower in HRQoL than those that did not. This relationship is independent from gender, age and perceived health effect. Previous studies have found this association [12] [13] [14] [15] [16] . The use of different instruments and methods of analysis complicate comparisons between studies. Nevertheless, it is worth noting that, in various studies 12, 14, 15 lower scores from different domains of quality of life are associated with being a victim of bullying, and, with the KIDSCREEN-52 instrument, the "moods and emotions" domain appears most frequently in logistic regression models (7 of 11 countries).
The study findings contribute to the body of evidence that bullying is a risk factor of HRQoL and reinforces previous findings of the presence of negative symptomatology in victims of bullying 6 . Some theoretical models of HRQoL and life satisfaction may help explain these results. The Wilson and Cleary model 39 states that the characteristics of the individual influence the general perception of health and quality of life. In our results, being a victim of bullying and gender, as well as a lower perception of health, influence quality of life. Contrastingly, following Ferrans et al. 40 , individual factors exist that affect the quality of life; like biological, environmental, and social characteristics, such as socioeconomic levels. It is worth noting that disability, an individual characteristic related to a person's functional state described in Ferrans et al. model 40 , did not play a role in the multiple regression models examined in this study. This finding could be explained by the variability in the types of disability reported by students, the attention they were receiving for their disability at the time they answered the questionnaire or the opportunities to help mitigate their limitations offered by the school. Additionally, we expected self-perception to be part of the HRQoL model, considering a previous study on body image 16 ; however, this was not the case. Another surprising finding was that socioeconomic level was not part of the HRQoL model. Type of occupation, level of education and income have previously been shown to be predictors of HRQoL, and income has been identified as the strongest predictor of the HRQoL 23 . The socioeconomic-level measure that we used was developed to include occupation and level of education, and therefore, an income variable was not incorporated in the model. In the study mentioned, there were differences in quality of life depending on the age of the child, whereby, for example, the level of education of the parents impact has more of an impact on children HRQoL compared to adolescents.
It is possible that low HRQoL is a contributing risk factor for bullying, as a reflection of exposure to frustrations and unpleasant situations as explained by theories of aggression and frustration-aggression 41 . This explanation, though, may be more linked to the harasser than the victim to whom our study was directed.
Previous research has found that bullying has a negative impact on individuals and in this study evidence found a similar impact on HRQoL in Mexican students. Considering the life course model 42 it is possible that in bullying victims, the lack of social abilities, or having a weak family or negative peers networks, or a lack of personal resources or having experienced influencing life events, like the act of being intimidated or harassed, can have an impact on hedonistic experiences, and can lead to unhappiness in children and adolescents.
Our findings are similar to a recent study on bullying influences in adolescents aged 15-17 years, using a qualify of life utility measure, where scores were significantly lower in victims of bullying 43 . Another recent study found that school violence negatively affects HRQoL, but bullying was the variable least predictive to HRQoL 44 . Although these studies reported similar findings, the differences in instruments and analyses need to be considered.
Limitations
Since the study is cross-sectional, causal relations cannot be determined. The analytic sample included only those students who completed the questionnaire; students who did not answer the complete questionnaire or students who were not present on the day of the survey were excluded. No information is available on the children and adolescents that did not participate in the study.
Even though this study included a wide diversity of students by age, gender and school type, since it uses a convenience sample, the results of the study are not representative of students in the base population.
The administration of the questionnaire required computers and Internet connection, and several schools which did not have such equipment could not participate in the study. Therefore, schools with fewer resources may not be reflected in these results. In addition, students who, due to a lower socioeconomic level, may not have had computer skills necessary to answer the questionnaire or understand how to answer the questionnaire may have chosen not to participate.
Students may have tended to answer in a favorable way, creating social desirability bias. Nevertheless, the use of self-report surveys is common, necessary and efficient when collecting data from a large sample. Although the study of bullying has been going on for decades, the designation as to who is a victim of bullying depends on the instrument used, recall period and the definition of bullying 1 .
Conclusions
The contributions of this study to the literature is to report for the first time the association between victims of bullying and HRQoL in a Mexican population of schoolchildren and adolescents. Also, this study used a cross-culturally adapted instrument which allows for direct comparison of cultural differences in HRQoL and bullying.
Future studies should focus on longitudinal study design to understand temporal associations between HRQoL and bullying. For the school community, student HRQoL could possibly serve as an indicator of bullying problems since low student quality of life may contribute to worsening conditions in which aggression is fostered.
Similarly, adolescents who are bullied, may be more sensitive to peer behavior or have mental health problems and are more likely to be victims of bullying 43 . An approach strategy might be to focus on adolescents who have these characteristics. Nevertheless, addressing multiple factors such as the student's relationship with the teacher, school policies, and neighborhoods may have more impact on adolescent quality of life 44 . Another important factor to highlight could be the important role of school Principals in the directing the social norms at a school 3 . At a policy level, it is important that Mexican Ministries of Education and Health work together on strategies and legislation to prevent bullying. There is a need to focus on the victims of bullying. Not only is there a need to focus on bullying victims, but also on enhancing students' lives to diminish the effects of bullying.
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